Table S1. List of 553 winter wheat landrace accessions, their country and latitude of origin, and
average electrolyte leakage of 192 accessions tested for freezing tolerance.

Accession Country Latitude Average electrolyte leakage®
ClItr15310 Afghanistan 34.8 0.592
Cltr17365 Macedonia 41.55 0.580
Cltr17376 Macedonia 41.1833

Cltr17378 Macedonia 41.4333

Cltr17383 Macedonia 41.4333 0.790
P1107302 Ireland 53.3333 0.578
P1124353 China 31.75 0.692
P1134116 Afghanistan 345167

P1172582 Turkey 39.0333 0.455
P1173497 Turkey 38.6

P1176334 India 30.5

P1178184 Turkey 39.1 0.632
P1184150 Bosnia and Herzegovina 42.7

P1184161 Bosnia and Herzegovina 43.0667

P1184162 Bosnia and Herzegovina 43.65

P1184176 Bosnia and Herzegovina 42.8667 0.454
P1184196 Bosnia and Herzegovina 43.8333

P1184197 Bosnia and Herzegovina 44.0667

P1184208 Serbia 43.55

P1184260 Serbia 43.2333 0.661
P1191014 Spain 42.1667

P1191202 Spain 42.8167 0.777
P1191240 Spain 41.5167 0.683
P1192350 Portugal 415

P1210371 Iran 343

P1210485 Iran 35.7333 0.287
P1222650 Iran 39.45

P1222673 Iran 38.0833

P1223899 Afghanistan 36.8667 0.721
P1243650 Iran 34.2667 0.770
P1243777 Iran 33.45

P1269407 Afghanistan 34.2833 0.426
P1272374 Hungary 47.4167 0.547
P1278289 Greece 40.6667 0.525
P1314558 Russian Federation 44.9833 0.330
P1321902 Turkey 40 0.519
P1326308 China 35

P1341442 Turkey 37.8333 0.402
P1345159 Serbia 42.7

P1345205 Serbia 42.5667

P1345238 Macedonia 41.9667 0.467
P1345244 Macedonia 42

P1345319 Macedonia 41.9833 0.566
P1345355 Montenegro 42

P1345356 Montenegro 42.8167 0.725
P1345409 Bosnia and Herzegovina 43.05

P1345411 Bosnia and Herzegovina 43.0833

P1345417 Bosnia and Herzegovina 42.8667

P1345451 Bosnia and Herzegovina 43.0167 0.512
P1345456 Bosnia and Herzegovina 43.1667 0.445
P1345468 Serbia 43.7167 0.364

P1345476 Serbia 42.7 0.488



P1347180
P1349926
P1349939
P1349959
P1350046
P1350070
P1350118
P1350148
P1350150
P1350260
P1350264
P1350267
P1350269
P1350881
P1350885
P1350901
P1350905
P1350910
P1350927
P1350939
P1350953
P1350959
P1350962
P1350972
P1350974
P1351005
P1351010
P1351046
P1362412
P1362427
P1362443
P1362474
P1362480
P1362486
P1362502
P1362512
P1362515
P1362526
P1362546
P1362574
P1362594
P1362600
P1362612
P1362623
P1362652
P1362674
P1362693
P1367025
P1367078
P1374505
P1374510
P1374556
P1374605
P1374617
P1374665
P1374666
P1374678
P1374680
P1374692
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Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Macedonia

Macedonia

Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina
Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Switzerland

Austria

Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Serbia

Macedonia

Macedonia

Macedonia

Macedonia

Macedonia

Macedonia

Montenegro
Afghanistan
Afghanistan

Serbia

Serbia

Serbia

Macedonia

Macedonia

Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina
Bosnia and Herzegovina

34.1333
445333
43.3167
44.4667
44.4667
42.2167
42.3667
42
41.3333
44.35
44.35
44.35
44.05
46.15
46.15
46.25
46.25
46.25
46.2833
46.3167
46.3167
46.3167
46.3167
46.35
46.4
46.25
46.25
47.65
43.6167
43.95
43.4667
43.1667
43.15
43.3167
43.5667
443
44.05
43.6
42.8167
42.5833
41.7833
42.1667
42
41.4333
41.3667
41
42.8167
36.7167
33.5167
44.2167
43.85
42.8833
41.1833
41.7
43.7833
43.7833
448
44.8
442

0.331

0.597
0.764

0.742

0.845

0.705

0.733
0.767

0.636

0.760

0.442
0.542

0.585
0.412
0.735

0.858

0.549
0.808
0.670
0.907

0.715

0.598

0.662

0.760
0.617



P1378255
P1378276
P1378323
P1378353
P1378355
P1378391
P1378405
P1378412
P1378492
P1378500
P1378519
P1378521
P1378527
P1388237
P1390330
P1390331
P1390334
P1390342
P1390347
P1405857
P1405864
P1405893
P1405900
P1420932
P1429396
P1429689
P1429707
P1430075
P1445764
P1470437
P1470841
P1478071
P1481722
P1481725
P151688

P1560615
P1572680
P1572683
P1572687
P1572689
P1572691
P157988

P1591870
P1591997
P1615367
P1615369
P1615373
P1615375
P1615378
P1615386
P1620902
P1620904
P1620913
P1620919
P1620954
P1620958
P1620960
P1620994
P1621010

Serbia
Serbia
Montenegro
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Serbia
Pakistan
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Macedonia
Jordan

Iran

Nepal
Nepal
India
Nepal
Turkey
Algeria
Pakistan
Bhutan
Bhutan
Netherlands
Turkey
Georgia
Georgia
Georgia
Georgia
Georgia
India
Georgia
China
Hungary
Hungary
Hungary
Hungary
Hungary
Hungary
Iran

Iran

Iran

Iran

Iran

Iran

Iran

Iran

Iran

43.2833
441333
43.1333
42.0167
41.9667
40.9167
41.3333
41.35
41.35
41.1667
41.15
42.1167
43.85
34.3667
41.5667
41.55
41.5833
41.2333
41.3333
41.25
41.95
41.8667
41.15
31.1667
35.1667
27.5667
27.7667
31.0667
28.5833
38.3333
35.7167
30.8833
27.5
27.5667
52

38.7
42.0333
42.05
42.5167
42.5333
42.65
34.2167
43

39
47.5667
47.9167
48.1
46.6333
46.1833
46.9

38

38

38

38

38

38

38

38

38

0.633
0.868
0.862
0.709

0.898

0.814

0.798
0.536

0.884
0.882
0.959
0.825
0.703

0.948
0.853
0.924

0.906
0.845
0.906

0.507
0.936
0.581

0.359
0.799

0.520

0.871
0.544
0.608

0.530
0.533
0.486
0.462
0.480

0.688
0.659
0.751

0.834



P1621019
P1621021
P1621030
P1621047
P1621049
P1621069
P1621083
P1621093
P1621103
P1621108
P1621122
P1621143
P1621166
P1621168
P1621178
P1621185
P1621199
P1621205
P1621208
P1621237
P1621243
P1621244
P1621251
P1621253
P1621258
P1621270
P1621310
P1621360
P1621404
P1621405
P1621406
P1621422
P1621434
P1621449
P1621463
P1621465
P1621468
P1621480
P1621484
P1621488
P1621510
P1621539
P1621544
P1621547
P1621550
P1621558
P1621606
P1621627
P1621642
P1621645
P1621646
P1621654
P1621655
P1621657
P1621660
P1621661
P1621674
P1621676
P1621678

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38

38
34.3167
34.3167
34.8333
34.8333
34.8333
34.8333
34.3167
38
35.6667
35.6667
35.6667
35.6667
35.6667
34.3
343
34.8333
34.8333
34.8333
34.8333
34.8333
34.5167
34.2167
34.2167
34.3167
34.3167
35.6667
35.6667
35.6667
35.6667
35.6667
35.6667
35.6667
35.6667

0.623

0.852

0.635

0.841

0.831
0.857

0.777

0.818
0.629

0.644

0.745

0.724

0.825

0.679
0.722
0.914
0.825
0.785

0.687

0.798

0.903

0.945

0.712



P1621710
P1621717
P1621719
P1621720
P1621722
P1621736
P1621751
P1621800
P1621835
P1621837
P1621841
P1621846
P1621874
P1621887
P1621900
P1621906
P1621933
P1621939
P1621959
P1621979
P1621980
P1621981
P1621987
P1621994
P1622004
P1622008
P1622018
P1622021
P1622039
P1622041
P1622054
P1622055
P1622062
P1622065
P1622066
P1622098
P1622107
P1622111
P1622129
P1622188
P1622189
P1622203
P1622211
P1622238
P1622243
P1622246
P1622252
P1622274
P1622289
P1622294
P1622297
P1622298
P1622310
P1622315
P1622329
P1622346
P1622347
P1622350
P1622364

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

35.6
35.6
35.6
35.6
35.6
35.6
35.6

35
35.7833
35.7833
33.9167
33.9167
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
34.0833
36.6667
36.6667
36.6667
36.6667
36.6667
36.6667
37

37
36.8333
36.8333
37.25
36.15
36.15
36.15
355
36.5667
36.5667
36.5667
36.5667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667

0.805
0.800

0.663

0.685
0.640

0.681

0.771
0.828
0.921
0.717

0.589

0.808

0.760

0.764

0.688
0.705

0.966
0.836

0.918

0.896

0.944



P1622391
P1622409
P1622417
P1622418
P1622513
P1622544
P1622552
P1622553
P1622558
P1622562
P1622566
P1622568
P1622572
P1622584
P1622586
P1622589
P1622591
P1622603
P1622609
P1622624
P1622630
P1622639
P1622644
P1622645
P1622690
P1622701
P1622707
P1622719
P1622722
P1622729
P1622731
P1622736
P1622738
P1622767
P1622770
P1622780
P1622789
P1622801
P1622803
P1622805
P1622832
P1622838
P1622876
P1622878
P1622880
P1622884
P1622885
P1622886
P1622888
P1622894
P1622916
P1622919
P1622921
P1622926
P1622929
P1622948
P1622949
P1622962
P1622963

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667
36.2667

30.3

30.3

30.3
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833

0.806

0.746

0.918

0.756

0.497
0.833

0.976

0.857

0.861



P1622972
P1622981
P1623005
P1623020
P1623033
P1623036
P1623048
P1623051
P1623062
P1625333
P1625352
P1625621
P1626367
P1626452
P1626681
P1626697
P1626703
P1626716
P1626732
P1626739
P1626742
P1626745
P1626747
P1626776
P1626778
P1626784
P1626785
P1626798
P1626817
P1626830
P1626842
P1626847
P1626861
P1626887
P1626905
P1626947
P1626951
P1626956
P1626964
P1626967
P1626985
P1626988
P1627023
P1627037
P1627041
P1627051
P1627064
P1627065
P1627071
P1627087
P1627093
P1627110
P1627112
P1627122
P1627137
P1627143
P1627146
P1627148
P1627169

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
32.6833
36.15
355
36.2667
32.6833
32.6833
34.1
34.1333
34.25
35.7667
35.2167
36.2167
31.9833
37.1
32.3167
32.9167
37.4667
35.2667
31.9833
32.9167
37.4167
31.9833
36.2167
32.3167
29.6333
38.25
29.1167
36.5667
36.2667
32.6833
37.1
37.1
35.2667
37.1
37.4167
33.9167
33.45
33.45
34.0833
30.4167
36.8
32.9833
32.9833
35.2667
36.5667
36.2667
36.2667
35.2667
37.3667
36.2667
32.0167

0.842
0.813

0.961

0.922
0.771

0.873
0.883
0.466

0.809
0.912

0.886
0.710

0.827
0.904

0.868
0.848

0.566
0.654
0.712
0.945
0.960
0.874

0.954
0.870

0.825

0.900
0.859

0.823



P1627178
P1627189
P1627196
P1627199
P1627206
P1627214
P1627226
P1627236
P1627238
P1627252
P1627302
P1627303
P1627305
P1627322
P1627333
P1627338
P1627359
P1627372
P1627373
P1627377
P1627394
P1627400
P1627406
P1627414
P1627421
P1627424
P1627435
P1627456
P1627468
P1627480
P1627482
P1627495
P1627498
P1627521
P1627523
P1627587
P1627593
P1627605
P1627620
P1627624
P1627629
P1627649
P1627660
P1627662
P1627682
P1627687
P1627688
P1627720
P1627723
P1627729
P1627732
P1627738
P1627739
P1627746
P1627748
P1627750
P1627757
P1627770
P1627780

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

37.4667
37.4667
37.1
37.4667
36.4167
34

34
34.3333
32.3833
32.6333
32.6833
32.6833
34.0833
32.6833
32.0167
33.6
34.0833
36.2667
36.2667
36.2167
34.3167
34.1
34.2667
34.5
35.3333
34.55
36.2667
35.2167
31.8833
36.2167
36.2667
32.9833
32.6333
36.2167
36.2167
35.9667
34.1
36.2167
36.2167
36.2167
36.2167
36.2167
35.2667
36.2167
32.6833
32.85
32.85
31.8833
31.8833
37.6
37.6
37.3833
37.3833
37.3833
38.0833
38.0833
38.4167
38.0833
38.0833

0.687
0.912
0.777
0.866
0.894



P1627781
P1627798
P1627801
P1627814
P1627817
P1627827
P1627842
P1627860
P1627861
P1627871
P1627872
P1627874
P1627877
P1627879
P1627888
P1627905
P1627923
P1627927
P1627936
P1627958
P1627963
P1627971
P1627973
P1627998
P1628005
P1628006
P1628016
P1628024
P1628025
P1628031
P1628038
P1628040
P1628047
P1628065
P1628066
P1628092
P1628117
P1628118
P1628135
P1628142
P1628146
P1628147
P1628161
P1628163
P1628166
P1628179
P1628181
P1628184
P1628189
P1628196
P1628206
P1628233
P1628234
P165564

P174298

P174305

P174346

P174752

P182846

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Italy
China
China
China
China
China

38.0833
38.0833
37.3833
37.3833
38.5667
36.2167
30.3
32.6833
32.6833
32.6833
32.6833
36.2667
37.3
34.0833
34.0833
36.4667
34.0833
35.8167
34.1333
34.3167
34.7667
34.2167
35.3333
35.8
33.6167
36.2333
353
35.5833
35.3333
32.6833
34.3167
37.3667
34.3167
36.2167
36.2167
34.5167
32.3167
32.3167
33.35
36.2167
36.6667
36.6667
38.0833
38.0833
31.8833
37.1
37.1
37.1
33.6167
37.1
36.2667
36.2667
35.2667
45.1667
33

33

33

33
31.75

0.435

0.871
0.865



P182880 China 31.75 0.501

P182886 China 31.75
P182908 China 31.75
P182912 China 31.75
P183107 China 31.75
P183248 China 31.75 0.326
P183251 China 31.75
P183436 China 31.75
P183515 China 31.75
P184527 Uzbekistan 40.35
P186209 Russian Federation 60 0.361
PI187115 Korea, South 35.75
P187116 Korea, South 35.75
PI187117 Korea, South 35.75 0.752
P187987 Korea, North 42 0.764
P194356 Armenia 40.1833 0.505
P194373 Armenia 40.1833 0.387
P194374 Armenia 40.1833 0.457
P194375 Armenia 40.1833 0.583
P194380 Armenia 40.1833 0.652
P194442 Ukraine 50.25 0.570
P194457 Ukraine 48.8333
P194468 Ukraine 45
P194481 Russian Federation 55.1667 0.428
P194489 Uzbekistan 39.2667
P194499 Ukraine 50 0.376
P194505 Ukraine 50
P194514 Ukraine 45
P19781 Tajikistan 40.2833 0.796

& Average electrolyte leakage (measure for freezing tolerance) of 192 winter wheat landraces
across three treatment temperatures and two replications. Electrolyte leakage of was measured in
cold-acclimated seedlings following freezing to -14, -16 or -18°C. Electrolyte leakage was
expressed as proportions of leakage after the freezing challenge relative to leakage after freezing
in liquid nitrogen. Lower electrolyte leakage indicate more freezing tolerance.



